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VKRZWKHPDJQHWLFLPDJHVRIWKHEXONLURQDQGWKHEXONQLFNHOVDPSOHZLWKDIODW
VXUIDFH PHDVXUHG E\ WKH 670648,' PLFURVFRSH UHVSHFWLYHO\ 3ROLVKLQJ DQG EXIILQJ RI WKH VDPSOH
VXUIDFH ZDV SHUIRUPHG EHIRUH WKH PHDVXUHPHQW 7KH EULJKW DQG GDUN UHJLRQV VKRZLQJ WKH GLIIHUHQW
PDJQHWL]DWLRQ GLUHFWLRQV ZHUH GLVWLQJXLVKHG LQ WKHVH LPDJHV 7KH ERXQGDULHV RI WKH EULJKW DQG GDUN
UHJLRQV VKRXOG FRUUHVSRQG WR WKH PDJQHWLF ZDOO 7KH PDJQHWLF GRPDLQ IRU ZKLFK LQWHUYDOV RI WKH
QHLJKERULQJPDJQHWLFZDOOZHUHȝPRUOHVVLVDOVRREVHUYHG
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7KXVZHZHUHDEOH WRREVHUYH WKHPDJQHWLF LPDJHVRI WKHVH W\SLFDO IHUURPDJQHWLFPDWHULDOVZLWKD IODW
VXUIDFHXVLQJDQ670648,'
,Q FRQWUDVW WR WKH FDVH RI WKH VDPSOHZLWK D IODW VXUIDFHZKHQ WKH VDPSOH KDG D URXJK VXUIDFH WKH
WRSRJUDSKLFDUWLIDFWVFRUUHVSRQGLQJWRWKHVXUIDFHPRUSKRORJ\DSSHDUHGLQWKHPDJQHWLFLPDJHV)LJXUH
DVKRZVWKHWRSRJUDSKLFLPDJHRIWKHVDPSOHZLWKVFUDWFKHVPHDVXUHGE\WKH670$VFUDWFKRIDERXW
QPDQGVRPHEXPSVZHUHREVHUYHG)LJXUHEVKRZVWKHPDJQHWLFLPDJHPHDVXUHGE\WKH670
648,' 7KH WRSRJUDSKLF LUUHJXODULW\ ZDV FRXSOHG ZLWK WKH PDJQHWLF GRPDLQ VWUXFWXUH RQ WKH VDPSOH
VXUIDFH 7KHUHIRUH ZH LQYHVWLJDWHG WKH FDXVH RI WKH WRSRJUDSKLF DUWLIDFWV 2QH SRVVLEOH FDXVH LV WKH
WXQQHOLQJFXUUHQWIRUWKH670FRQWURO(YHQLIWKHWXQQHOLQJFXUUHQWZDVDKDOIQDQRDPSHUHZHVKRXOG
FRQVLGHU WKH SRVVLELOLW\ WKDW WKHPDJQHWLF ILHOG JHQHUDWHG E\ WKH WXQQHOLQJ FXUUHQWPLJKW LQIOXHQFH WKH
648,'RXWSXWEHFDXVHWKHSUREHSOD\HGERWKUROHVRIWKHFXUUHQWOHDGDQGWKHIOX[JXLGH7RMXGJHWKLV
SRVVLELOLW\ZHPHDVXUHGWKHPDJQHWLFILHOGZLWKRXWWKHWXQQHOLQJFXUUHQWE\XVLQJDOLIWPRGH,QWKHOLIW
PRGHWKHVFDQLVSHUIRUPHGWZLFHRQHYHU\OLQH2QWKHILUVWVFDQWKHVXUIDFHWRSRJUDSK\LVDFTXLUHGLQ
WKH670PRGH2QWKHVHFRQGVFDQWKHSUREHWLSUHWUDFHVWKHWRSRJUDSK\DFTXLUHGRQWKHILUVWVFDQDWD
FRQVWDQW OLIWKHLJKWDVVKRZQLQ)LJD:HREWDLQHG WKHPDJQHWLF LPDJH LQ WKLVVHFRQGVFDQ)LJXUH
EVKRZVWKHOLQHSURILOHRIWKHWRSRJUDSKLFLPDJHRQWKHEXONLURQ
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F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G
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7KH KHLJKW RI WKH ELJ EXPS ZDV DERXW  QP )LJXUHV F G DQG H VKRZ WKH PDJQHWLF SURILOHV
PHDVXUHG DW WKH OLIW KHLJKW RI  QP  QP DQG  QP UHVSHFWLYHO\ 7KH 648,' VKRZHG FOHDU
UHVSRQVHFRUUHVSRQGLQJ WR WKHKHLJKWFKDQJHRQ WKHEXPSDOWKRXJK WKH UHVSRQVHEHFDPHVPDOOHUDV WKH
OLIWKHLJKWZDVLQFUHDVHG&RQVLGHULQJWKHIDFWWKDWWKHSUREHWLSZDVIDUVHSDUDWHGIURPWKHVDPSOHDQGQR
WXQQHOLQJ FXUUHQW IORZHG WKH PDJQHWLF LPDJH ZDV QRW LQIOXHQFHG E\ WKH WXQQHOLQJ FXUUHQW 7KLV
H[SHULPHQWDOUHVXOWDOVRLQGLFDWHVWKDWWKH=PRWLRQRIWKHSLH]RVFDQQHUFDXVHGE\WKHVXUIDFHURXJKQHVV
FRXOGEHUHODWHGWRWKHWRSRJUDSKLFDUWLIDFWVLQWKHPDJQHWLFLPDJHV
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)URPWKHSUHYLRXVUHVXOWDQRWKHUSRVVLEOHFDXVHLVWKHFKDQJHVLQWKHEDFNJURXQGPDJQHWLFILHOGIURP
WKH VDPSOH ZKLOH WKH VDPSOH LV EHLQJ VFDQQHG 6LQFH WKH UHODWLYH SRVLWLRQ EHWZHHQ WKH SUREH DQG WKH
VDPSOHYDULHGDFFRUGLQJWRWKH=SLH]RVFDQQHUPRWLRQGXHWRWKH670FRQWUROWKH648,'PLJKWGHWHFW
WKHVOLJKWFKDQJHVRIWKHLQWHQVLW\UHFHLYHGIURPWKHEDFNJURXQGPDJQHWLFILHOG7RMXGJHWKLVSRVVLELOLW\
ZH FRPSDUHG WKH UHVSRQVH RI WKH 648,' WDNHQ DERYH WKH LURQ VDPSOH ZLWK WKDW WDNHQ DERYH WKH JROG
VDPSOHZKHQWKH=VFDQQHUZDVSHULRGLFDOO\PRGXODWHGZLWKDPSOLWXGHRIQPDQGIUHTXHQF\RI+]
DW D VXIILFLHQW KHLJKW )LJXUHV D DQG E VKRZ WKH UHVXOWV RI WKH 648,' UHVSRQVH WR WKH =VFDQQHU
PRWLRQDERYHWKHLURQDQGWKHJROGVDPSOHUHVSHFWLYHO\:KHUHDVWKH648,'RXWSXWDFTXLUHGDERYHWKH
LURQVDPSOHZHUH OLQHDUO\FKDQJHGZLWK WKH=PRWLRQRI WKHVDPSOH WKH648,'RXWSXWDFTXLUHGDERYH
WKHJROGVDPSOHZDVDSODWHDX7KH648,'UHVSRQVH WR WKH=PRWLRQGHSHQGHGRQZKHWKHU WKH VDPSOH
KDGPDJQHWLVPRUQRW ,W LQGLFDWHV WKDW WKHFDXVHZDV WKH FKDQJHV LQ WKH VWDWLFPDJQHWLF ILHOG IURP WKH
VDPSOHDFFRUGLQJWRWKHVDPSOHRVFLOODWLRQ7KHUHVXOWVDOVRPHDQWKDWWKHHOHFWURPDJQHWLFQRLVHSRVVLEO\
FDXVHGE\=VFDQQHUPRWLRQGLGQRWDIIHFW WKH648,'RXWSXW:HSURYHG WKDW WKH WRSRJUDSKLFDUWLIDFWV
DSSHDUHGLQWKHPDJQHWLFLPDJHVZHUHFDXVHGE\WKHFKDQJHVLQWKHEDFNJURXQGPDJQHWLFILHOGGXHWRWKH
=VFDQQHUPRWLRQFRUUHVSRQGLQJWRWKHVXUIDFHPRUSKRORJ\
&RQFOXVLRQ
:HPHDVXUHGWKHPDJQHWLFLPDJHVRIWKHEXONLURQDQGWKHEXONQLFNHOVDPSOHE\PHDQVRIWKH670
648,'PLFURVFRSH:HVXFFHVVIXOO\REVHUYHGWKHPDJQHWLFGRPDLQVWUXFWXUHVRIȝPRUOHVVLQZLGWK
+RZHYHUZHDOVRREVHUYHGWKHWRSRJUDSKLFDUWLIDFWVLQWKHPDJQHWLFLPDJHVHVSHFLDOO\LQWKHFDVHRIWKH
URXJK VXUIDFH VDPSOHV :H IRXQG WKDW FKDQJHV LQ WKH EDFNJURXQG PDJQHWLF ILHOG IURP WKH VDPSOH
DFFRUGLQJWRWKH=VFDQQHUPRWLRQFDXVHGWKHWRSRJUDSKLFDUWLIDFWVLQWKHPDJQHWLFLPDJHV7KHUHIRUHLW
LVLPSRUWDQWWRUHGXFHWKHHIIHFWRIWKHEDFNJURXQGPDJQHWLFILHOGIRUWKHLPSURYHPHQWVRIWKHUHVROXWLRQ
DQGWKHTXDQWLWDWLYHSHUIRUPDQFH

)LJ,QIOXHQFHRIWKHFKDQJHLQWKHEDFNJURXQGPDJQHWLFILHOGIURPWKHVDPSOHDFFRUGLQJWRWKH=
VFDQQHUPRWLRQ7KH648,'RXWSXWVZHUHDFTXLUHGDERYHDWKHEXONLURQDQGEWKHEXONJROGVDPSOH
648,'RXWSXW
=VFDQQHUPRWLRQ
648,'RXWSXW
=VFDQQHUPRWLRQ
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
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QP
VHF VHF
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